Bcl-XL mediates epidermal growth factor dependent cell survival in HC11 mammary epithelial cells.
Apoptosis is the predominant process controlling cell deletion during post-lactational mammary gland remodeling. The members of the Bcl-2 protein family, whose expression levels are under the control of lactogenic hormones, internally control this mechanism. Epidermal growth factor (EGF) belongs to a family of proteins that act as survival factors for mammary epithelial cells upon binding to specific membrane tyrosine kinase receptors. Expression of EGF peaks during lactation and dramatically decreases in the involuting mammary gland. Though it was suggested that the protective effect of EGF is mediated through the phosphatidylinositol-3-kinase (PI3K) or MEK/ERK kinases activities, little is known about the downstream mechanisms involved on the anti-apoptotic effect of EGF on mammary epithelial cells; particularly the identity of target genes controlling apoptosis. Here, we focused on the effect of EGF on the survival of mammary epithelial cells. We particularly aimed at the characterization of the signaling pathways that were triggered by this growth factor, impinge upon expression of Bcl-2 family members and therefore have an impact on the regulation of cell survival. We demonstrate that EGF provokes the induction of the anti-apoptotic isoform Bcl-XL and the phosphorylation and down-regulation of the pro-apoptotic protein Bad. The activation of JNK and PI3K/AKT signaling pathways promotes the induction of Bcl-XL while AKT activation also leads to Bad phosphorylation and down-regulation. This protective effect of EGF correlates mainly with the up-regulation of Bcl-XL than with the down-regulation of Bad. In fact, HC11 cells unable to express bcl-X, die even in the presence of EGF. In this context, Bcl-XL emerges as a key anti-apoptotic molecule critical for mediating EGF cell survival.